A Gram-stain-positive, lactic acid-producing bacterium designed strain T , was isolated from tree bark collected from the north east of Thailand. This strain was a facultatively anaerobic spore-forming rod that was catalase-negative. It contained meso-diaminopimelic acid in the cell wall peptidoglycan and had seven isoprene units (MK-7) as the predominant menaquinone. Major fatty acids of MK21-7 T were anteiso-C 17 : 0 , iso-C 16 : 0 , anteiso-C 15 : 0 and In the course of investigation of lactic acid bacteria from tree bark in Thailand, strain MK21-7 T was isolated from tree bark and is proposed to represent a novel species of the genus Sporolactobacillus on the basis of polyphasic taxonomy.
The genus Sporolactobacillus, encompasses Gram-stain positive, catalase-negative, endospore-forming, motile rods, was first proposed by Kitahara and Suzuki [1] . Sporolactobacillus inulinus, which was isolated from chicken feed [2] , is the type species of the genus. Strains of members of the genus Sporolactobacillus contain meso-diaminopimelic acid in cell wall peptidoglycan. They produce D or DL-lactic acid homofermentatively [3, 4] . Sporolactobacillus nakayamae subsp. nakayamae, Sporolactobacillus nakayamae subsp. racemicus, Sporolactobacillus terrae, Sporolactobacillus kofuensis and Sporolactobacillus lactosus isolated from soil and fermentation starters were proposed by Yanagida et al. [5] , while 'Bacillus laevolacticus' [6] was reclassified as Sporolactobacillus laevolacticus on the basis of catalase activity and the results of phylogenetic analysis of the 16S rRNA gene [7, 8] . In addition, Sporolactobacillus vineae, isolated from vineyard soil in Korea [9] , Sporolactobacillus putidus, isolated from spoiled orange juice [10] , Sporolactobacillus shoreae and Sporolactobacillus spathodeae from tree barks in Thailand [11] , and Sporolactobacillus pectinivorans from spoiled jelly in China [12] have been proposed as novel species. At the time of writing, 11 species and two subspecies are included in the genus Sporolactobacillus [13] but Sporolactobacillus lactosus was missing from the culture collections. In the course of investigation of lactic acid bacteria from tree bark in Thailand, strain MK21-7 T was isolated from tree bark and is proposed to represent a novel species of the genus Sporolactobacillus on the basis of polyphasic taxonomy.
MK21-7
T was isolated from Siamese Sal (Shorea obtusa Wall.ex Blume) tree bark collected from Mahasarakham Province in the north east of Thailand. The tree bark was cut into small pieces, samples (0.25 g) were placed in 5 ml GYP broth and incubated under anaerobic condition (Anaero-Pack; Mitsubishi Gas Chemical) at 30 C for 3 days [14] . The enrichment broth (40 µl) was pipetted to drop and streak on GYP agar plates containing 0.5 % calcium carbonate and incubated under the same conditions. A colony that showed a clear zone of acid production was picked up and purified. Growth and cell morphology were observed after anaerobic cultivation on GYP agar plates for 2 days at 30 C. Spore formation of MK21-7
T was examined by scanning electron microscope (JSM-6610LV; JEOL) for cells grown on modified GYP medium agar plates with 0.1 % (w/v) glucose instead of 0.1 % (w/v) sucrose and supplemented with 0.1 % (w/v) peptone and 0.1 % (w/v) yeast extract [15] under anaerobic condition at 30 C for 7 days. Flagella were stained by the method described by Forbes [16] . Catalase and oxidase activities, nitrate reduction and hydrolysis of arginine and starch were tested as previously reported [17, 18] . The effects of temperature (15, 20, 25, 30, 35, 40, 45, 50 C), initial pH [(4.0, 4.5, 5.0, 5.5, 6.0, 7.0, 8.0, 9.0 and 10.0) using the following buffers, each at a final concentration of 50 mM: acetate buffer (for pH [4] [5] , phosphate buffer (for pH 6.0-7.0), Tris buffer (for pH 8-9.0) and sodium carbonate (for pH 10)] [19] and NaCl concentrations (1, 2, 3, 5, 7 and 9 % w/v) on cell growth at 30 C for 2 days were tested in modified GYP medium with 1 % (w/v) glucose. Biochemical characteristics were determined by using API 50 CH and API ZYM systems (bioM erieux) according to the manufacturer's instructions. The API 50 CH strips were read after 3 days of incubation at 30 C under anaerobic conditions. Lactic acid production was assayed after cultivation anaerobically in GYP broth for 48 h at 30 C by HPLC. The cell wall peptidoglycan was determined using TLC as described by Staneck and Roberts [20] . Quinones were extracted from freeze-dried cells as described by Collins et al. [21] and were analyzed using high-performance liquid chromatography (HPLC). For cellular fatty acid analysis, T and the reference strains were cultivated in GYP broth at 30 C for 5 days. Fatty acid composition was analysed according to the instructions of the Microbial Identification System (MIDI) [22, 23] . Polar lipids were extracted and determined by two-dimensional TLC following the procedure of Minnikin et al. [24] .
The 16S rRNA gene sequences were amplified using universal primers; 27F (5¢-AGAGTTTGATCMTGGCTCAG-3¢) and 1492R (5¢-TACGGYTACCTTGTTACGACTT-3¢). The primers, 27F (5¢-AGAGTTTGATCMTGGCTCAG-3¢), 518F (5¢-CCAGCAGCCGCGGTAATACG-3¢), 800R (5¢-TACCAGGGTATCTAATCC-3¢) and 1492R (5¢-TACGG YTACCTTGTTACGACTT-3¢) were used for sequencing of the 16S rRNA gene [25] . The sequence (1454 bps) was analyzed by Macrogen, Seoul, Rep. of Korea. The sequence was compared with 16S rRNA gene sequences that had been deposited in the EzTaxon database. [26] . Multiple alignments of sequences were performed by CLUSTAL X program. Gaps and ambiguous bases were eliminated prior to reconstruction of a phylogenetic tree, which was then reconstructed using three different algorithms: the neighbour-joining (NJ), maximum-likelihood (ML) and maximum-parsimony (MP) methods with the MEGA 5 program [27] . Bootstrap analysis was performed to determine confidence values of individual branches in the phylogenetic tree with 1000 replications. The gyrB gene sequences were also analyzed to confirm the taxonomic position of two novel strains. Approximately 1000 bps gyrB gene sequences were amplified using primers; UP1Gi (5¢-GAAGTCATCACC GTTCTGCAYGSIGGIGGIAARTTYGG-3¢) and GBlgc-R (5¢-GTGAGTAACAATGTACGDATRTGIGCICCRTCI AC-3¢). The primers UP1s (5¢-GAAGTCATCACCGTT CTGCA-3¢) and GBlgc-Rs (5¢-GTGAGTAACAATGTACG-3¢) were used as primers for sequencing of the gyrB gene [13, 28] . Analysis of the phylogenetic tree for the gyrB gene sequences was performed as described above for 16S rRNA gene sequences analysis. Genomic DNA was isolated from cell grown in GAM broth (Nissui Seiyaku) for 1-3 days and further purified by chloroform and phenol extraction [29] . DNA base composition was determined by using reversedphase high-performance liquid chromatography (HPLC) [30] . DNA-DNA hybridization was performed using photobiotin-labelled DNA probes and determined on microplates as described by Ezaki et al. [31] .
Cells of MK21-7
T were Gram-stain-positive, catalasenegative, motile, facultatively anaerobic endospore-forming rods (Fig. 1 ). Colonies were circular, smooth and white (1.0-2.0 mm in diameter) after incubation on GYP agar plates for 2 days. Cells were motile by means of peritrichous flagella (Fig. S1 , available in the online Supplementary Material). The strain was negative for catalase, oxidase and nitrate reduction. DL-lactic acid was the end product from glucose. MK T grew at 20-40 C, at pH 4.5-8.0 and on 0-3 % (w/v) NaCl but did not grow at 45, 50 C, pH 4.0 or 9.0 and 4, 5, 7 and 9 % (w/v) NaCl. It contained meso-diaminopimelic acid in cell wall peptidoglycan (Fig. S2 ). The results were consistent with the characteristics of members of the genus Sporolactobacillus [3, 4] . Menaquinone with seven isoprene units (MK-7) was the major isoprenoid quinone. The phenotypic characteristics of MK21-7 T are given in the species description and listed in T , such as for C 16 : 0 , iso-C 14 : 0 , iso-C 15 : 0 , iso-C 17 : 0 and anteiso-C 17 : 0 , as shown in Table 2 . The DNA G+C content of MK21-7 T was 43.1 mol% within the range (43 to 50 mol%) of the members of the genus Sporolactobacillus [3, 4] . Phosphatidglycerol (PG), diphosphatidylglycerol (DPG), an unknown phospholipid (PL), three unknown glycolipids (GL1, GL2 and GL 3) and an unknown lipid (L) were Acid production from:
Enzyme activity: [5] . †Data from Andersch et al. [7] . detected as polar lipids (Fig. S3) , the same as in the type species, S. inulinus NRIC 1133 T except for the unknown phospholipid and unknown lipid (Fig. S4) .
On the basis of the results of the EzTaxon-e blast analysis it was concluded that MK T represents a member of the genus Sporolactobacillus. MK T (1454 bps) showed 98.4 % 16S rRNA gene sequence similarity with S. terrae NRIC 0357
T , 97.6 % with S. kofuensis NRTC 0334 T , 97.5 % with S. laevolacticus NRIC 0361 T , 97.3 % with S. nakayamae subsp. nakayamae NRIC 0347 T , 97.1 % with S. nakayamae subsp. racemicus NBRC 101524 T and 96.9 % with S. inulinus NRIC 1133
T . The NJ phylogenetic tree based on 16S rRNA gene sequences (Fig. 2) indicated that MK T formed a distinct branch within the clade of the genus Sporolactobacillus as well as in the ML (Fig. S5) and the MP phylogenetic trees (Fig. S6) . For all the phylogenetic tree analysis methods (NJ, ML and M) using the gyrB gene sequence, MK T (1059 bps) showed the closest relationship to S. terrae NRIC 0357 T with 93.0 % identity. It showed 79.9 % gyrB gene sequence identity with S. kofuensis NRIC 0334
T , 80. with its closest phylogenetic neighbours was well below the 70 % cut-off point recommended for the assignment of strains to the same genomic species [32] .
MK 21-7 T could be distinguished from the most closely related type strain, S. terrae NRIC 0357
T by growth with 3 % NaCl; acid production from L-arabinose, D-galactose, melibiose, methyl a-D-glucopyranoside, raffinose, L-rhamnose and L-sorbose; enzyme activity of phosphatase, esterase (C4), a-galactosidase, b-galactosidase and naphthol-AS-BIphosphohydrolase. The differential characteristics from other species are shown in Table 1 . On the basis of phenotypic and genetic characteristics and phylogenetic analysis, including DNA-DNA relatedness, clear evidence was obtained that MK T represents a novel species of the genus Sporolactobacillus, for which the name Sporolactobacillus shoreicorticis sp.nov.is proposed.
DESCRIPTION OF SPOROLACTOBACILLUS SHOREICORTICIS SP. NOV.
Sporolactobacillus shoreicorticis (sho.re.i.cor¢ti.cis. N.L. fem. n. Shorea a plant genus; L. masc. n. cortex, -icis bark; N.L. gen. n. shoreicorticis of the bark of Shorea obtusa Wall. ex Blume, the source of isolation of the type strain).
Cells are Gram-stain-positive, facultatively anaerobic, motile, endospore-forming straight rods with rounded ends 
